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(57) ABSTRACT

A tubular snap-in connector includes one or more elastically
mounted retaining tabs formed integrally with the connector.
The retaining tabs permit the connector to be selectively
connected to an electrical junction box by inserting a body
of the connector into an appropriate opening 1n the junction
box, advancing the body of the connector forward so that a

il

wall of the junction box depresses a ramp portion of the
retaining tabs, and continuing to advance the body of the
connector forward until a wedge portion of the retaining tabs
passes the wall of the junction box, at which point the
retaining tabs spring outwards. A rear wall of each wedge
engages an mner wall of the junction box to retain the

connector within the box.

21 Claims, 16 Drawing Sheets
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1
SNAP-IN CONNECTOR

CROSS-REFERENCE TO RELATED
APPLICATION

This non-provisional patent application claims priority

under 35 U.S.C. § 119 to U.S. provisional patent application
No. 63/036,580, filed on Jun. 9, 2020, the disclosure of

which 1s incorporated by reference herein in its entirety.

TECHNICAL FIELD

The present invention relates to a snap-in connector, and
more particularly, to a snap-in connector for an electrical
box.

DISCUSSION OF THE RELATED ART

In home and commercial electrical systems, sheathed wire
cables or wires contained 1n conduits are typically joined to
other wires inside an electrical junction box. The wire cable
or conduit needs to be securely coupled to the junction box
to prevent tension on the conduit or wires from being
transterred to electrical connections in the junction box. The
same concern exists for other types of electrical boxes, such
as fixture, switch, and outlet boxes.

Various types of cable clamp connectors are available.
One conventional design 1s a cable clamp with a threaded
front portion that 1s inserted into the hole 1n the junction box
and then fixed 1n place with a screw-on lock nut or ring that
1s threaded onto the clamp from 1nside of the box. Attaching
these can be diflicult when there 1s limited space within the
box and can be somewhat time consuming, impacting etli-
ciency when many such connections need to be made during
a project, such as installing the wiring within a new building.

Various types of snap-in couplers also available. These
typically include an elastic flange or tab extending outwards
from the coupler and that 1s depressed by the wall of the
junction box as the connector 1s inserted and then snaps
outwards when the wall 1s passed and act to prevent the
connector from being pulled out. Such conventional snap 1n
connectors cannot be uncoupled from the outside of the
junction box once coupled to 1t. Instead, access to the
interior of the box 1s required to depress the locking tabs and
reaching the tabs may be diflicult when the 1nside of the box
1s crowded and/or a locking tab 1s poorly oriented relative
the box opening. This can impact efliciency and labor costs
associated with wiring installation and repair. The locking
tabs are also formed on a ring or sleeve that 1s fitted over the
main body of the coupler and adding this additional com-
ponent increases manufacturing cost and complexity.

Accordingly, there 1s a need for an 1mproved snap-in
connector that can easily and securely be coupled to an
clectrical or other box and which can be easily removed
from the box without requiring access to the box interior.
There 1s a further need for such a connector in which the
snap-1n mechanism can be integrally formed with the body
of the coupler.

SUMMARY

These and other needs are met by a tubular snap-in
connector having one or more elastically mounted retaining
tabs formed integrally with the connector and that permat the
connector to be selectively connected to an electrical junc-
tion box or similar box by inserting the body of the con-
nector into an appropriate opening in the junction box,
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advancing it forward so that the wall of the box depresses a
ramp portions of the retaining tabs and continuing to
advance until the wedge portions pass the wall and the
retaining tabs spring outwards A rear wall of each wedge
engages the mner wall of the box to retain the connector
within the box.

A portion of the retaining tab 1s accessible from outside of
the box. This allows the connector to be selectively
uncoupled from the junction box without requiring access to
the box interior. Pressing the external tab portion inward
toward a center of the tubular body, such as with a flat head
screwdriver, lowers the ramp until 1ts does not engage the
wall of the box allowing the connector to be pulled back-
wards and removed.

A retaming tab can also have a flange (or lip) extending
from behind the base radially outward and configured to
make contact with the exterior wall of the junction box when
inserting the snap-in connector into the box and thereby
limat the 1nsertion depth of the snap-in connector. The flange
can extend circumierentially 1n an arc beyond the area of the
wedge portion of the tab providing a larger area which can
be depressed 1 a connector removal process. Such a flange
provides a larger area that can be pressed to lower the
retaining tab, simplifying this action.

In an embodiment, a snap-in connector can also have one
or more alignment flanges (or protrusions) extending out-
ward from the outer surface of the tubular body. The
alignment flanges help keep the connector aligned with the
junction box during 1nsertion and can frictionally engage the
connector with the junction box and reduce unwanted rota-
tion of the coupler relative to the junction box.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will
become more apparent by describing in detail exemplary
embodiments thereof 1n conjunction with the accompanying
drawings, 1n which:

FIG. 1 1s an exploded perspective view illustrating a
snap-in connector assembly according to an exemplary
embodiment of the present invention;

FIG. 2 1s a perspective view 1illustrating a top side of the
snap-1n connector assembly of FIG. 1;

FIG. 3 1s a perspective view 1llustrating a bottom side of

the snap-1n connector assembly of FIG. 1;

FIG. 4 1s rear plan view illustrating the snap-in connector
assembly of FIG. 1;

FIG. 5 1s bottom plan view 1llustrating the snap-in con-
nector assembly of FIG. 1;

FIG. 6 1s a top plan view 1llustrating the snap-in connector
assembly of FIG. 1;

FIG. 7A 1s an elevational side view 1llustrating a snap-in

connector mncluded 1n the assembly of FIG. 1;
FIG. 7B 1s a magnified view of a region A of FIG. 7A;

FIG. 7C 1s a magnified view of a region B of FIG. 7A;

FIG. 8 1s rear plan view illustrating the snap-in connector
of FIG. 7;

FIG. 9 1s a perspective view 1llustrating the snap-in
connector of FIG. 7 connected to a junction box;

FIG. 10 1s a perspective view 1illustrating the snap-in
connector assembly of FIG. 1 connected to a junction box;

FIG. 11 1s a cross-sectional view taken along line C-C of
FIG. 10;

FIG. 12 1s a cross-sectional view taken along line D-D of

FIG. 10;
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FIG. 13 15 a perspective view 1llustrating a snap-in con-
nector assembly according to an exemplary embodiment of
the present invention;

FIG. 14 1s a cross-sectional view taken along line E-E of
FIG. 13;

FIG. 15 1s a perspective view 1llustrating a snap-in con-
nector assembly according to an exemplary embodiment of
the present mnvention;

FIG. 16 1s a perspective view illustrating the snap-in
connector assembly of FIG. 15; and

FIG. 17 1s a perspective view illustrating the snap-in
connector assembly of FIG. 15.

DETAILED DESCRIPTION

Exemplary embodiments of the connector will be
described more fully hereinafter with reference to the

accompanying drawings. The present mvention may, how-
ever, be embodied in different forms and should not be
construed as being limited to the embodiments set forth
herein. Like reference numerals may refer to like elements
throughout the specification. The sizes and/or proportions of
the elements 1llustrated in the drawings may be exaggerated
for clarity. In addition, the dimensions illustrated in the
drawings are merely exemplary. The scope of the present
invention 1s not limited thereto.

When an element 1s referred to as being disposed on
another element, intervening elements may be disposed
therebetween. In addition, elements, components, parts, etc.,
not described 1n detail with respect to a certain figure or
embodiment may be assumed to be similar to or the same as
corresponding elements, components, parts, etc., described
in other parts of the specification.

FIGS. 1-12 1illustrate a snap-in connector assembly 100
according to an exemplary embodiment configured to be
connected to an aperture in the wall of a junction or similar
box.

Referring to FIGS. 1-12, assembly 100 comprises a
tubular connector body 110, which can be cylindrical, and
has a central axis X, an open front end 112 which 1s
insertable 1nto an aperture in a junction box 170, an open
back end 114 which remains outside the junction box when
the connector 1s coupled thereto, and a side wall with an
outer surface 111 extending between the first and second
ends 112 and 114. One or more retaiming tabs, such as a {irst
retaiming tab 120 (see FIG. 1), a second retaining tab 1350
(see FIGS. 3 and 7A), are formed in the body 110 and are
described further below. One or more radially extending rear
flanges, such as rear flanges 186 and 188 (e.g., FIG. 8) can
be provided axially back from the retaiming tabs, such as at
or near the back 114 of the body 110 and which can operate
to limit the depth to which the connector can be inserted nto
the junction box. Depth limiting flanges can also be formed
as part ol a retaining tab as discussed further below. One or
more alignment flanges, such as flanges 182 and 184 (e.g.,
FIGS. 1 and 5) can also be provided to help align the
connector during the insertion process and to Irictionally
engage the junction box wall help reduce unwanted rotation
of the connector.

A clamping mechanism 140 can be integrally formed or
attached, at least 1n part, to the back 114 of the body 110. In
FIG. 1, clamping mechanism 140 comprises a clamping
surface 116 that extends axially backwards from the body
110 and to which a compression plate 142 can be attached,
such as with screws 145a, 1455 that pass through holes
146a, 146, and engage threaded apertures 118a, 1185. Alter-
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native clamping mechanisms can be used, such as discussed
below with respect to FIGS. 13-17.

The connector body 110 may be made of a metal, an
clastomeric material, or a combination thereot. Non-limiting
examples ol metals suitable for constructing the connector
110 and the clamping component 140 include zinc, nickel,
copper, aluminum, iron (or steel when containing carbon),
etc., or alloys thereof. The elastomeric materials include, for
example, polycarbonate, polyvinyl chloride, polyethylene,
polystyrene, etc., or blends thereof. Other components, such
as the compression plate 142, can also be made from a metal,
an elastomeric material, or a combination thereof. In a
particular embodiment connector body 110 and compression
plate 142 are made of a zinc alloy which as desirable
flexibility and elasticity characteristics, 1s low cost and
resistant to oxidation.

As 1llustrated 1n FIGS. 1, 3 and 7A, when more than one
retaining tab 1s provided, such as the first and second
retaining tabs 120, 150, the tabs can be evenly spaced around
the circumierence of the body 110. Likewise, 1f more than
one alignment flange 1s provided, such as alignment flanges
182 and 184, the alignment flanges can also be evenly
spaced around the body 110 circumierences and, in a par-
ticular embodiment, the tabs and alignment flanges alternate
around the circumiference. Similarly the one or more rear
flanges, such as flanges 186, 188, can be circumierentially
around the back 114 of the body 110 1n areas other than those
associated with a retaining tab.

As 1illustrated i FIG. S, the body 110 may have an outer
radius R1 (from the outer surface of the body 111 to the
central axis X).

Whether the first and second retaining tabs 120 and 150
are made of a metal or of an elastomeric material, the first
and second retaining tabs 120 and 150 are elastically con-
nected to the body to a degree suflicient to enable them to be
deflected inwardly toward the central axis X without undue
force when 1nserting the connector 100 into an opening 172
of a junction box 170 (see FIGS. 9-12) in order to couple the
connector 100 with the junction box 170. In addition, the
first and second retaining tabs 120 and 150 are elastic to a
degree suflicient to enable them to be deflected mnwardly
toward the central axis X without undue force when, for
example, utilizing a screwdriver or other means to press the
first and second retaining tabs 120 and 150 inwardly to
uncouple the connector 100 from the outside of the junction
box 170.

Referring to FIGS. 2 and 6, the tab 120 1s formed within
an opening 1n the outer surface 111 of the body 110. A front
of the tab 120 1s connected to the body 110 at a junction 122.
The tab 120 extends backwards in the opening from junction
122. First and second ribs 130, 132 extend into the opening
from the body 110 on opposite sides of the tab 120 and
extend backwards along the sides of the tab 120 before
connecting to the tab 120 at a generally rearward position.
The junction 122 and ribs 130, 132 are generally narrow and
provide the elastic connection of the tab 120 to the body 110.

The tab 120 includes a ramped portion 124 that starts
towards a front of the tab, such as at or adjacent the junction
122. The ramped portion 124 has an outer inclined surface
126 with a height relative to the central axis X that increases
towards the rear 114 of the body 110. The maximum distance
between the ramped portion 124 and the central axis X 1s
denoted by a radius R2 (see FIG. 7A).

Referring to FIG. 7C, the ramped portion 124 ends at a
rear ramp wall 1235 with a rearward facing surface and which
drops to a base portion 128 having a height relative to the
axis X that 1s less than R2. The rear ramp wall can be
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generally perpendicular to the central axis. Other angles,
such as an undercut, are also possible.

As the body 110 1s mnserted into an aperture 172 1n the wall
176 of a junction box 170, the aperture 172 having a radius
R3, where R2>R3>R1, a periphery of the aperture 172 will
apply force to the ramped portion 124 and cause the tab 120
to flex inwardly. When the body 110 is inserted far enough
into the junction box 170 that a back end of the ramped
portion 124 has passed through the opening 172 1n the wall
176, the first retaining tab 120 snaps back into place. The
surface of rear ramp wall 1235 operates to will prevent the
snapped-in connector 100 from being accidentally with-
drawn from the junction box 170.

The base portion 128 extends rearward from the rear ramp
wall 125 a distance greater than an expected thickness of the
junction box wall 172 so that the base 128 can be accessed
from outside of the junction box 170 when the connector 1s
mounted therein and depressed to thereby lower the tab. The
specific length the base portion needs to extend from the rear
ramp wall depends on the wall thickness of the box the
connector 1s to be used with. Typical electrical boxes are
sold with wall thicknesses of about 14", although thicknesses
can be greater. Solely by way of example, 11 the connector
100 1s configured for use with a box having a wall thickness
of 4", the base can extend back from the rear ramp wall a
length sufliciently greater than 's", such as V4" or ¥16", so the
base extends outside of the junction box enough for allow a
fingernail or tool, such as slot screwdriver, to gain purchase
on the base and apply pressure radially inward.

In a particular embodiment, and with reference to FIGS.
1, 2, 7C, and 8, rear tab wall member 134 can be formed at
the back of the base 128 that extends radially outwards and
defines a forward facing surface 135. Rear tab wall member
134 has a height greater than R2 so that surface 135 wall
prevent further advancement of the connector 1nto the junc-
tion box. The base 128, surface 133 and surface 125 together
define a notch 137 in the first tab 120. A distance between
surface 135 and surface 125 1s greater than a thickness of the
junction box wall 172 so notch 137 which will capture a wall
176 of junction box 170 therein when the connector 1s fully
inserted into the junction box (see FIG. 11). Pressing down-
ward on the rear wall 134 a suflicient amount will detlect the
tab 120 inwards to thereby lower surface 125 and disengage
the tab 120 from the junction box allowing removal of the
connector (assuming other tabs in the connector are also
disengaged).

As 1llustrated 1n the figures, the rear tab wall member 134
of the first retaining tab 120 can extend circumierentially
beyond one or both sides of the notch 137 and define a
perpendicular rear flange, such as the arc shaped flange
illustrated in the figures, that 1s coupled to and that moves
with the first retaining tab 120. As illustrated in FIG. 7A, the
rear tlange of the rear member 134 protrudes outwardly from
an exterior surface of the junction box 170. The rear member
134 1s therefore accessible from the outside of the junction
box 170, and can be depressed inwardly (due to a void
created by the third gap 140), for example, by a screwdriver
tip or finger, toward the central axis X 1n order to uncouple
the notch 137 from the wall 176. This allows a user to
uncouple and remove the connector 100 from the junction
box 170 without having to access the interior of the junction
box. However, the connector 100 can also be removed from
an 1nterior of the junction box 170 by depressing the ramped
portion 124 inwardly from the interior of the junction box
170.

As will be appreciated, 1t additional flanges or structures
are present on the portion of the assembly 100 that remains
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outside of the junction box and that are adjacent to and may
be contacted by rear wall member 134 when depressed, a
suflicient gap should be provided to allow the rear wall
member 134, and thereby the tab 120, to be depressed far
enough to disengage the tab 120.

Addressing the connection of tab 120 to body 110 more
specifically, and as illustrated in FIGS. 2 and 6, the junction
122 and the ramped portion 124 are spaced apart from the
first r1b 132 by a first gap 136 along a first side of the of the

first junction 122 and along a first side of the ramped portion
124. Referring to FIGS. 2 and 6, the first junction 122 and

the ramped portion 124 are spaced apart from the first rib
130 by a second gap 138 along a second side of the first
junction 122 and along a second side the ramped portion
124. In other words, the first junction 122 and the ramped

portion 124 extend between the first and second gaps 136
and 138. Ribs 132, 134 can be “J” shaped, extending

towards the tab 120 from the sides of the opening 1n the body
110 and then turning rearwards. In another embodiment, the
ribs can extend generally straightly from the front of open-
ing 1n the body 110 to the connection with the tab 120. Other
configurations for connecting the rib between the body 110
and the tab 120 are also possible. Referring to FIGS. 2 and
6, a third gap 140 separates the second and second ribs 130
and 132, the base 128 and the rear member 134 {rom the
body 110. The first r1ib 130 extends between the second and
third gaps 138 and 140, and the second rib 132 extends
between the first and third gaps 136 and 140.

The junction 122 and first, second and second ribs 130
and 132 are elastic so that the first retaiming tab 120 can be
pressed inwardly toward the central axis X and then snap
back into place when the inward force 1s removed. The
length, circumierential width and radial thickness of each of
the junction 122 and first and second ribs 130 and 132 can
be adjusted to vary the elasticity of the first retaining tab 120,
and thereby how easily the first retaining tab 120 can be bent
inwardly and outwardly relative to the central axis X. Other
ways of elastically attaching the first retaining tab 120 to the
main body could be used.

As 1llustrated 1in FIGS. 1-12, the pair of rear flanges 186
and 188 may extend perpendicularly outwards from the
central axis X and may each have at least a forward surface
189 (see FIGS. 7A and 12). The surface 189 of each of the
flanges 186 and 188 may be coplanar with the surface 135
of the rear tab wall 134. If neither tab 120 or 150 has a rear
member 134 (which has the surface 135), either one of the
rear flanges 186 and 188 can operate by 1tself to prevent the
connector 100 from being pushed too far into the junction
box 170. In this case, only one of the rear flanges 186 and
188 1s needed to prevent the connector 100 from being
pushed too far into the junction box 170.

In various embodiments, when a connector of the present
invention mcludes the first retaining tab 120, which in turns
has the rear member 134 (with 1ts surface 135), the flanges
186 and 188 may be omitted. When a connector of the
present invention includes the first retaining tab 120, the
connector may omit the second retaining tab 120 and may
omit the rear flanges 186 and 188. In this embodiment, the
notch 137 in the first retaining tab 120 alone can be used to
couple the connector to a junction box, and the notch 137
can prevent the connector from being pushed too far into the
junction box.

Referring to FIGS. 3, 5, 7A, and 8B, the second retaining,
tab 150 1s structurally similar to the first tab 120 but lacks the
rear member extending radially outward from the base
behind the back of the ramp form a notch that can capture
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the junction box wall 176. Instead, forward advancement of
the connector can be prevented by other flanges around the
periphery of the body 110.

Tab 150 1s positioned 1n a respective hole 1n the body 110
and connected there to by a junction 152 and ribs 160, 162.
Ramped portion 154 with inclined surface 156 ends in a rear
surface 153 that drops to a base portion 158 having a height
relative to the axis X that 1s less than R2. Base portion 1358
extends rearward a distance greater than an expected thick-
ness of the junction box wall 176.

In a particular embodiment, rear flanges 186 and 188 may
extend perpendicularly outwards from the central axis X and
can be situated on either side of the tab 150. Each has a
respective forward surface, such as surface 189 (see FIGS.
7A and 12). Surfaces 189 can operate to prevent the con-
nector 100 from being pushed too far into the junction box
170. While plural flanges 186, 188 are shown, only a single
rear tlange can operate to prevent the connector 100 from
being pushed too far into the junction box 170.

The distance along axis X between the surface 189 of
flange 186 or 188 and the rear surface 155 of the tab 150 can
be greater than an expected thickness of the junction box
wall 176 so that when the connector 1s inserted, the wall 176
1s captured between tab surface 155 and flange surface 189.

In the illustrated embodiment, a single tab 120 and single
tab 150 1s provided. In various alternative embodiments, a
connector assembly 100 can be provided with only a single
tab 120, multiple tabs 120, only a single tab 150, multiple
tabs 150, or a combination of tabs 120 and tabs 150.

When tabs 120 are provided, the surface 189 of each of
the flanges 186 and 188 may be coplanar with the surface
135 of the rear member 134.

As noted, the connector assembly 100 can further include
one or more alignment flanges, such as tlanges 182, 184.
Turning to FIG. 12, the alignment tflanges 182 and 184 are
ramped and have an outer surface defining a maximum
radius or R4 where R3>>R4>R1. The alignment flanges 182
and 184 help align the body 110 axially with the aperture
172 and perpendicular with the wall 176 of the junction box.
They also can increase friction between the connector and
the periphery of the aperture 172 to help reduce unwanted
rotation of the connector 100 relative to the box 170.

Once the body 1s seated 1n the box, wires can be passed
through the body 110 and clamped to the assembly using the
clamping mechanism 140. As illustrated i FIG. 1, the
clamping component may include a compression plate 142
that can be attached to the connector 100 using screws or
bolts 135A, 135B that pass through openings 146 A and
146B in the compression plate and into corresponding
threaded openings 118A and 118B adjacent the clamping
surface 116. The compression plate 142 can include a
torward wall to cover a portion of the back 114 of the body
110.

Various alternative clamping mechanisms can be pro-
vided, FIGS. 13-14 illustrate a snap-in connector assembly
200. The snap-in connector assembly 200 includes a body
210 and a clamp 240 connected to the body 210. The body
of body 210 may be 1dentical to that of the connector 100
described above except with a clamp 240 instead of clamp-
ing mechanism 140. Referring to FIG. 14, the clamp 240
may have a C-shape. The C-shaped clamp 240 may have an
arcuate body 242 and a pair of tlanges 244 and 246 extend-
ing from opposite ends of the arcuate body 242. The flanges
244 and 246 may face one another. As illustrated in FI1G. 14,
the tlange 244 may have a first opening 248, and the tflange
246 may have a second opening 250. The first and second
openings 248 and 250 are configured to selectively recerve
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a connector 252 therein in order to tighten or loosen the
clamp 240. For example, the connector 252 may be a screw
or a bolt threadably engaged to the flanges 244 and 246
which can be used to tighten or loosen the clamp 240 by
forcibly moving the flanges 244 and 246 closer to one
another or by separating the flanges 244 and 246 {from one
another.

The snap-in connector assemblies illustrated in FIGS.
1-14 are straight, but the present invention 1s not limited to
this configuration. A snap-in connector of the present inven-
tion can be configure to retain wires or a conduit at any angle
to the central axis X of the body 110, such as at 45 degrees
or 90 degrees relative to the central axis X. FIGS. 15-17
illustrate such an example. Referring to FIGS. 15-17, a
snap-1n connector 300 includes a body 310 and a clamp 340
formed on the end of a bent conduait that 1s connected to body
310 of connector 300, therethrough, and the conduit has a
bend along 1ts length (e.g., 1n this case a 90 degree bend
adjacent to the body 310).

The body 310 may be identical to the connector 100
described above except that the body 310 omits the clamp-
ing portion 116, and has a clamp 340 instead. Therefore,
only the differences between the body 310 and 100 will be
described below.

Retferring to FIGS. 15-17, the connector assembly 300
may have a first clamping component 340 connected to the
body 310 and a second clamping component 350 selectively
connected to the first clamping component 340.

Referring to FIG. 15, the first clamping component 340
has a first portion 342 extending 1n a first direction (e.g.,
laterally from the body 310) and a second portion 344
extending 1n a second direction crossing the first direction
(e.g., axially with the body 310).

As 1illustrated 1 FIG. 16, the first clamping component
340 has an open region 346, and a lip 354 of the second
clamping component 350 extends through the open region
346. This mechanism selectively connects the first and
second clamping components 340 and 350 adjacent to the
body 310.

A pair of fasteners 360 and 370 can be used to clamp the
first and second clamping components 340 and 350 to one
another at an end thereof distal to the body 310 (see FIGS.
15-17).

The snap-1n connector assemblies described above have a
plurality of advantages. For example by selection of appro-
priate materials, such as a zinc alloy, and changing the

physical size and shape of the junction and ribs connecting
the tabs to the body of the connector, the elasticity of the tabs
can be selected to increase or decrease the amount of force
needed to deflect a tab during an insertion and removal
Process.

The retaining tabs 120 and 150 can be configured to
engage with a junction box tightly. Since portions of retain-
ing tabs 120 and 150 are accessible from an outside of a
junction box subsequent to the connector 100 being coupled
to a junction box, the connector can be easily and selectively
removed without having to manipulate the connector from
the interior of a junction box. In addition, the alignment
flanges 182 and 184 ensure that the connector 100 {its in a
center of the opening of a junction box and substantially
perpendicular to the wall of the junction box that the
connector 100 1s coupled to.

While the present invention has been particularly shown
and described with reference to exemplary embodiments
thereot, 1t will be apparent to those of ordinary skill 1n the
art that various changes in form and detail may be made
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therein without departing from the spirit and scope of the
present invention as defined by the following claims.

What 1s claimed 1s:

1. A connector assembly configured to be mounted to a
wall of an electrical box, the connector comprising: a hollow
body extending about a central axis, wherein the hollow
body has a front open end, a back open end, and a side wall
with an outer surface extending between the front and back
ends; an opening formed 1n the side wall; a first retaining tab
positioned in the opening and being elastically coupled to
the body, the first retaiming tab extending from a portion of
the hollow body between the front and back ends thereof,
wherein a portion of a length of the first retaining tab 1s
separated from the hollow body; and a clamping component
extending from the back of the hollow body, the first
retaiming tab comprising: a ramped portion with a front
located proximate to the front of end of the body and
extending rearward to a back located proximate the back end
of the body and having a rear ramp wall extending down-
ward from the back of the ramped portion; the ramped
portion having an incline relative to the central axis such that
the back of the ramped portion protrudes radially outwardly
from the outer surface of the hollow body by a greater
distance relative to the central axis than the front of the
ramped portion; and a base extending backwards from the
rear ramp wall and having a base length, wherein an upper
surface of the base adjacent the rear ramp wall lies closer to
the central axis than an upper surface of the ramped portion
at the back of the ramped portion, wherein deflection of the
base radially inwards reduces the height of the back of the
ramped portion relative to the central axis; wherein when the
connector assembly 1s mounted to a box wall through an
aperture 1n the box wall such that the rear ramp wall of the
first retaining tab 1s adjacent an inner surface of the box wall,
the rear ramp wall restricts removal of the connector from
the aperture, the base length selected so that when the rear
ramp wall 1s adjacent an inner surface of the box wall a
portion of the base extends back past an outer surface of the
box wall.

2. The connector assembly of claim 1, further comprising,
a junction extending between the front of the ramped portion
of the first tab and the hollow body of the connector and
clastically connecting the front of the ramped portion of the
first retainer tab to the hollow body.

3. The connector assembly of claim 2, wherein a width of
the junction 1s narrower than a width of the ramped portion
of the first retaining tab.

4. The connector assembly of claim 1, further comprising
a lirst nb extending between a first side of the base of the
first retainer tab and a first portion of the hollow body of the
connector adjacent to the front of the ramped portion of the
tab, the first rib elastically connecting the base of the first
retaining tab to the hollow body.

5. The connector assembly of claim 4, further comprising
a second rib extending between a second side the base of the
first retainer tab opposite the first side of the base of the first
retainer tab and a second portion of the hollow body of the
connector adjacent to the front end of the ramped portion of
the first retainer tab, the second rib elastically connecting the
base of the first retaining tab and the hollow body to one
another, wherein the ramped portion of the first retainer tab
extends between the first and second ribs.

6. The connector assembly of claim 1, wherein the con-
nector further comprises a rear flange protruding radially
outwardly from the outer surface of the hollow body and
having a forward surface that 1s closer to the back of the
body than the rear ramp wall of the first retainer tab; wherein

10

15

20

25

30

35

40

45

50

55

60

65

10

the rear tlange 1s configured to prevent the hollow body of

the connector from being pushed beyond a predetermined

distance through the aperture 1 the box wall when the
connector 1s mounted to the box wall.

7. The connector assembly of claim 1, further comprising
an alignment flange protruding radially outwardly from the
outer surtface of the hollow body thereof and being spaced
circumierentially from the first retaiming tab.

8. The connector assembly of claim 1, the first retainer tab
turther comprising: a rear tab wall extending radially out-
wards from the base and spaced back from the rear ramp
wall, a forward surface of the rear tab wall, the rear ramp
wall, and a surface of the base therebetween forming a
notch, wherein when the connector assembly 1s mounted to
the box wall, a portion of the box wall 1s captured within the
notch, the rear tab wall configured to prevent the hollow
body from being pushed beyond a predetermined distance
through the aperture 1in the box wall.

9. The connector assembly of claim 8, wherein the rear tab
wall extends circumierentially around a portion of the back
of the body beyond a width of the first retainer tab.

10. The connector assembly of claim 1, wherein the
hollow body of the connector 1s tubular.

11. A connector assembly configured to be mounted to a
wall of an electrical box, the connector assembly compris-
ng:

a hollow body extending about a central axis, wherein the
hollow body has a front open end, a back open end, and
a stde wall with an outer surface extending between the
front and back ends;

a plurality of retamning tabs circumiferentially spaced
around the body and including a first tab and a second
tab; and

a clamping component extending from the back of the
hollow body,

cach respective tab positioned 1 a respective opening,
formed 1n the side wall and being elastically coupled to
the body and extending from a portion of the hollow
body between the front and back ends thereof, wherein
a portion of a length of the respective retaining tab 1s
separated from the hollow body; and

cach respective tab comprising;:

a ramped portion with a front located proximate to the
front of end of the body and extending rearward to a
back located proximate the back end of the body and
having a rear ramp wall extending downward from
the back of the ramped portion, the ramped portion
having an incline relative to the central axis such that
the back of the ramped portion protrudes radially
outwardly from the outer surface of the hollow body
by a greater distance relative to the central axis than
the front of the ramped portion; and

a base extending backwards from the rear ramp wall
and having a base length, wherein an upper surtace
ol the base adjacent the rear ramp wall lies closer to
the central axis than an upper surface of the ramped
portion at the back of the ramped portion, wherein
deflection of the base radially inwards reduces the
height of the back of the ramped portion relative to
the central axis:

wherein when the connector assembly 1s mounted to the
box wall through an aperture in the box wall such that
the rear ramp wall of reach respective tab 1s adjacent an
inner surface of the box wall, the rear ramp wall of each
respective tab restricts removal of the connector from
the aperture, the base length of each respective tab
selected so that when the rear ramp wall of the respec-
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tive tab 1s adjacent an 1nner surface of the box wall a
portion of the respective base extends back past an
outer surface of the box wall.
12. The connector assembly of claim 11, wherein the first
and second tabs are circumierentially opposite to each other.
13. The connector assembly of claim 11, wherein the
connector further comprises a plurality of alignment flanges
protruding from the outer surface of the hollow body and
circumierentially spaced around the body, the alignment
flanges being configured to align the hollow body substan-
tially perpendicular to the box wall when the connector 1s
mounted to the box wall.
14. The connector assembly of claim 11, the second tab
turther comprising a rear tab wall extending radially out-

wards from the base and spaced back from the rear ramp
wall of the second tab, a forward surface of the rear tab wall,
the rear ramp wall, and a surface of the base therebetween
of the second tab forming a notch, wherein when the
connector assembly 1s mounted to the box wall, a portion of
the box wall 1s captured within the notch, the rear tab wall
of the second tab configured to prevent the hollow body
from being pushed beyond a predetermined distance through
the aperture 1n the box wall.

15. The connector assembly of claim 14, wherein the rear
tab wall of the second tab extends circumierentially around
a portion of the back of the body beyond a width of the
second tab.

16. The connector assembly of claim 13, further compris-
ing a rear flange protruding radially outwardly from the
outer surface of the body adjacent to the back of the body,
wherein the rear flange has a forward surface that 1s sub-
stantially coplanar with the forward surface of the rear tab
wall of the second tab, and wherein the rear flange 1s
configured to prevent the hollow body of the connector from
being pushed beyond a predetermined distance into the
aperture of the box wall when the connector assembly 1s
mounted to the box wall.

17. The connector assembly of claim 11, further compris-
ing, for each respective tab,

a junction extending between the front of the ramped
portion of the respective tab and the hollow body of the
connector and elastically connecting the front of the
ramped portion of the respective tab to the hollow

body;
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a {irst b extending between a first side of the base of the
respective tab and a respective first portion of the body
adjacent to the front of the ramped portion of the
respective tab; and

a second rib extending between a second side of the base
of the respective tab and a respective second portion of
the body adjacent to the front of the ramped portion of
the respective tab;

the respective first and second ribs elastically connecting
the base of the respective tab to the body.

18. The connector assembly of claim 11, wherein the first
and second ribs of the first tab are “J” shaped wherein the
stem of the J 1s connected to the base.

19. The connector assembly of claim 14, wherein the
respective opening in the side wall containing the second tab
includes a first gap extending along an outer periphery of the
rear wall of the second retaining tab, along a first portion of
an outer periphery of the first rib of the second retaining tab
and along a first portion of an outer periphery of the second
rib of the second retaiming tab, a second gap extending along
a second portion of the outer periphery of the first rib, and
a third gap extending along a second portion of the outer
periphery of the second rib,

wherein the first rib extends between the first and second
gaps, and the second rib extends between the first and
third gaps,

wherein the first, second and third gaps together separate
the ramped portion and the first and second ribs of the
second retaining tab from the hollow body, and

wherein the first, second and third gaps together define a
shape of the ramped portion, a shape of the first b, and
a shape of the second nb of the second retaining tab.

20. The connector assembly of claim 11, wherein the
respective opening containing the first tab includes first and
second gaps respectively extending along opposite sides of
the ramped portion of the first tab in a length direction of the
ramped portion, the first and second gaps separating the
ramped portion of the first tab from the body.

21. The snap-in connector of claim 20, wherein the
respective opening containing the first tab further includes a
third gap extending along an outer periphery of a rear
portion of the base of the first tab, along an outer periphery
of the first rib of the first tab, and along an outer periphery
of the second rib of the first tab.
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